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The Pressure Dependence of Retenelon Voltlnes 

F, 8, Clough 

i s  ckic13 rowens the question of hc:q to  use the net  retcntlon 

usrrler i ts  cbm vaporo 
p;? 

ac ham edoptc 1 the pure liquid zero pressure as stasdard 

sE 3 2 ~  Th;s scc-as undcsi-able, since It tfivolvos the quantity p J'dp,. 
PO 

!L kb, n as p 4 3, 

w c . ~ : ,  

For t. > l a t i l e  liquids this quantity fs a'mposslbls to  

0 0  and i n  psacticc 1 IC integral Is arbttrarlly sot equal to  (-v p I o  
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- O(ref) P = P i  * "3" 



4. 

There aro two f-ugacftles to evaluate On th is  oxpresstori, or! 

very dilute solute In tho co lm vapor at caapositiion X l ( s ) 8  the 

the solute in the reference state a t  the much Isrger co~oslt,for, 

The custawpy expression for fugacities I n  t e r n  of second v i r i L  r x  fl .-  

,a? the 

' h e  for 
i;. 

9 Q 19" 

cilera'iii can be applfed to each (3) 

0 The dfstlnction between p1 and the vrjpor pressure p I  t::l 4 f > r.1 I 

t o  lintroduco the oxper !mental 

be u';eti. The thennodynamic theory 

1 

c%en':s determined 

property, K'JL 

of the eo lca~ 



s, 

I -  

Therefore x+o 
RT 

(PYI2 - 2 P; 6 0 2  3 
P e since Yo i s  the mole fraction of  

( F - P l )  ,P 
- 2  
P - 2  P 

carr ier  gas in  the vapor a t  pressure i n  the reference state (state 3j0  

Po, the carposition of gas In the c o l m  i s  almost 1, 
a Finally, we must choose a pressurep 1 atm, to  evaluate h y ,  myl am - 

V1 
. b ~ y ( ~ )  - E (F - 1) 

stationary phase to  be independent of pressure, 

taking the par t ia l  molar voluane 8, of solute Bra the 

FakOng these subst!tutfms Into (oq 6). we arr ive a t  an equation for Cnyl a~ 

A I  ternet ively,  t h e  pressure dependence of (KYL) 

net retentfoaa votumes) I S  

(Soeo , of the e:q)crtnzntz! 
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